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Full-Adder 
• s = A + B + Cin 
• Cout = A . Cin + B  

FA 

x y 

S 

Cin Cout 



N-Bit Ripple-Carry Adder 

 



Ripple-Carry Addition 
• Let’s add 0111 + 1001 

 



Subtraction 
• Note that -x = inverse of x + 1 



Delay through the Ripple-Carry Adder 

• Two gates (AND and OR) Cin 
• Delay ~ 2 x N  
• N bits 



A Faster Adder 
• Each Stage either: 

– Generates a Carry : 1 + 1 
– Propagates a Carry: 1 + 0, 0 + 1, 0 + 0 

Propagate Generate 



Carry-Lookahead Adder 
 



4-Bit CLA Adder 
 



CLA Adder Delay Analysis 
 



CLA Adder Delay Analysis 
 



Compound CLA Adder 
 



16-bit CLA Adder 
 



Delay of 16-bit CLA Adder 
 



Carry Select Adder 
• Say you wanted to calculate a 64-bit add 
• But you cannot fit it in a cycle 
• But you can fit 32-bit adds 
• What can you do? 



Carry Select Adder 
• Calculate three sums in parallel 
• Lower 32-bit sum 

– This produces a carry out at the 32-bit position 

• Two Upper 32-bit sums 
– One that uses a 0 carry in 
– Another that uses a 1 carry in 

• Once the Lower completes 
– Select which upper result is right 
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